Smart Nanotherapeutic Agent for in vitro and in vivo Reversal of Heavy Metal Induced Causality: Key Information from Optical Spectroscopy.
Human exposure to heavy metal can cause a variety of life threatening disorders affecting almost every organ system of the body including nervous, circulatory, cardiac, excretory and hepatic. The presence of heavy metal (cause) and induced oxidative stress (effect) are both responsible for the observed toxic effects. The conventional and effective way to combat heavy metal overload diseases is through use of metal chelators. But, they possess several side effects and most importantly they failed to manage the entire causality. In this study, we introduce citrate-functionalized Mn3O4 nanoparticles (C-Mn3O4 NPs) as an efficient chelating agent for treatment of heavy metal overload diseases. By means of UV-vis absorbance and steady state fluorescence spectroscopic techniques we investigated the efficacy of the NPs in chelation of a model heavy metal Lead (Pb). We also explored the retention of antioxidant properties of the Pb-chelated C-Mn3O4 NPs . Through CD spectroscopic studies we established that the NPs can reverse the Pb-induced structural modifications of biological macromolecules. We also studied the in vivo efficacy of NPs in Pb-intoxicated C57BL/6j mice. The NPs were not only able to mobilize Pb from various organs, but also saved the organs from oxidative damages. Thus, the C-Mn3O4 NPs could be an effective nanotherapeutic agent for complete reversal of heavy metal-induced toxicity through chelation of the heavy metal and healing of the associated oxidative stress.